Chondrotoxicity and toxicokinetics of novel quinolone antibacterial agents DC-159a and DX-619 in juvenile rats.
Quinolone antibacterial agents are extensively utilized in antimicrobial chemotherapy. However, they have been reported to induce arthropathy in juvenile animals, and the mechanism has not been clarified. Recently, we have demonstrated that Dusp1, Tnfrsf12a, Ptgs2, Fos, Mt1a, Plaur, Mmp3, Sstr1 and Has2 genes change in the articular cartilage of juvenile rats with a single oral administration of ofloxacin (OFLX), suggesting that these genes are involved in the induction of OFLX-induced chondrotoxicity. In the present study, to compare the chondrotoxic potential between new synthesized quinolones DC-159a and DX-619, and OFLX, they were orally administered by gavage at a dose level of 300 or 900 mg/kg/day to male juvenile Sprague-Dawley (SD) rats, 3 weeks of age, for 7 days. Then the distal humerus and femur were subjected to microscopic examination. Moreover, concentrations of these quinolones in the femoral articular cartilage were measured in male juvenile SD rats following a single oral administration at 100, 300 or 900 mg/kg. Furthermore, gene expression of Dusp1, Tnfrsf12a, Ptgs2, Fos, Mt1a, Plaur, Mmp3, Sstr1 and Has2 was investigated in the articular cartilage of the distal femur in male juvenile SD rats treated with 900 mg/kg of DC-159a or DX-619 by quantitative real-time reverse transcription-polymerase chain reaction (qRT-PCR) analysis. In a microscopic examination, no changes in the articular cartilage were observed in any animal administered DC-159a or DX-619. On the contrary, cavity formation and chondrocyte cluster in the cartilage of distal humerus and femur were noted in animals receiving OFLX at 300 mg/kg/day or more. In toxicokinetic analysis, the maximum concentration (C(max)) value in the articular cartilage (cartilage C(max)) of DC-159a or DX-619 at 900 mg/kg was lower than that of OFLX at 300 mg/kg. However, the area under the cartilage concentration-time curve (cartilage AUC)(0-24h) value of DC-159a or DX-619 at 900 mg/kg was higher than that of OFLX at 300 mg/kg. In qRT-PCR analysis, up-regulated Dusp1, Fos and Mt1a, and down-regulated Sstr1 and Has2 genes were seen in the femoral articular cartilage of rats given DX-619 or DC-159a at 900 mg/kg. However, Tnfrsf12a, Ptgs2, Plaur and Mmp3 genes, which were up-regulated in the distal femoral articular cartilage exposed to OFLX, did not increase or slightly increased. In conclusion, the penetration of DC-159a or DX-619 into the cartilage was low compared with that of OFLX, and no obvious changes in Tnfrsf12a, Ptgs2, Plaur and Mmp3 genes were observed in the articular cartilage of juvenile rats treated with DC-159a or DX-619, which was likely to be responsible for non-chondrotoxic potentials of DC-159a and DX-619.